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reason related to distinguishing the invention over any known prior art reference. 
Accordingly, Applicant submits that no estoppel should apply to any limitation recited in any 
of the so amended claims. 

The Commissioner is hereby authorized to charge any fees necessary for the 
consideration of this preliminary amendment to deposit account No. 1 9-0089. 

Should the Examiner have any further comments or questions, the Examiner is invited 
to contact the undersigned at the below-listed telephone number. 

Respectfully submitted, 
Markus OECHSLE et al. 

Neil F. Greenblum 
Reg. No. 28,394 

December 14, 2001 

GREENBLUM & BERNSTEIN, P.L.C. 
1941 Roland Clarke Place 
Reston, VA 20191 
(703)716-1191 

Attachment: Appendices 1-6 
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APPENDIX 1 

Changes to the title and the two paragraphs on page 1 of the specification: 



[DEVICE FOR DETERMINING THE CHARACTERISTICS OF A RUNNING 

MATERIAL WEB] 

-DE VICE FOR DETERMINING THE CHARACTERISTICS OF A RUNNING 

MATERIAL WEB — 

- CROSS-REFERENCE TO RELATED APPLICATIONS - 
The present application is a National Stage App lication of International Application 
No. PCT/EP00/02250. filed March 1 4. 2000 F urther, the present application claims priority 
under 35 U.S.C. $ 1 19 of German Patent A pplication No. 199 11 395.5 filed on Marr.h 1 5 
1999. 

- BACKGROUND OF THE INVENTION 
1. Field of the Invention - 

The invention relates to an apparatus for the determination of characteristics of a 
running material web and/or of a machine for its manufacture and/or refinement, in particular 
for use in paper making machines, preferably in the dryer sections of paper making machines, 
with at least one measuring device. 
-2. Discussion of Background Infortnation - 

For the [optimisation] optimization of the manufacturing process of material webs, 
in particular of paper webs, it is desirable to know the operating state, for example of a paper 
making machine, and also its [behaviour] behavior on changes of the machine settings as 
well as possible. For this purpose mathematical models are also used which describe the 
entire paper making machine or individual sections of the paper manufacture. For the 
[optimisation] optimization of such models and also for the control or regulation of the 
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individual devices used in the manufacturing process, for example in a dryer section of a 
paper making machine, measuring devices are used in order to collect data which relate to 
different measured parameters, for example the moisture content of a paper web or the 
surface temperature of dryer cylinders. These data can serve as a basis for the models which 
describe the manufacturing and/or refinement process and be made available to control or 
regulating units by which the conditions at individual machine sections can be changed, for 
example by controlling corresponding setting members. 
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APPENDIX 2 

Changes to the second and third paragraphs on page 2 of the specification: 
- SUMMARY OF THE TNVF.NTTON - 

[It is the problem (object) underlying the] The present invention [to provide] therefore 
provides an apparatus of the initially named kind which can be used as universally and 
variably as possible and which can also be used [at] in paper making machines. 

The [solution to this problem takes place through the features of claim 1 and in 
particular in] invention th us provides that the measuring device has at least two degrees of 
freedom of movement respectively corresponding to a rotary movement or a linear movement 
for the detection of data relating to at least one measured parameter at a plurality of 
measurement locations. 

According to one aspect of the invention, there is provided an apparatus for 
determining characteristics of a running material web including at least one measuring 
device. The at least one measuri ng device is movable and has at least two degrees of 
freedom of movement. Each of the at l east two degrees of freedom of movement is at least 
one of a rotary movement and a li near movement. The at least one measuring device is 
adapted to detect, at a plurality of measurement locations, data relating to at least one 
measured parameter. The at least one measuring device detects data about at least one of the 
following measured parameters: mea sured parameters which relate to a characteristic value 
of air in a region of the material we b: measured parameters which relate to the material web: 
and other measured para meters. The at least one measuring device mav be located in at least 
one of a machine for manufacturing the material web, a machine for refining the material 
web, a paper making m achine, and a drver section. The measured parameters which relate 
to a characteristic valu e of air may comprise at least one of air temperature, air moisture, air 
flow, air flow direction and air flow speed. The measured parameters which relate to the 
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material web mav comprise at least o ne of a thickness of the material web, a temperature of 
the material web, and a moistur e content of the material web. The other measured 
parameters mav comprise at least one of a tempe rature of dry air used to drv the material 
web, a dew point of drv air used to dry the material web, a temperature prevailing at or in a 
region of a surface of a drver cylind er of a paper making machine, a permeability at a dryer 
sieve, a speed of air flow that is pr esent at a surface of a drver sieve, air humidity at an 
individual machine co mponent, and air humidity at certain locations of the material web. 

The at least on e measuring device mav be adapted to move while it measures and 
without interruption fr om data detection. The at least one measuring device may he adapted 
to simultaneously carr y out the at least two degrees of freedom of movement. The at least 
one measuring device may be adapted to carry out the at least two degrees of freedom of 
movement one after the other timewise. 

The at least on e measuring device mav be movable in at least a first direction and in 
at least a second dire ction. The second direction may be perpendicular to the first direction. 
The at least one meas uring device may be movable in at least a first direction, in at least a 
second direction, and i n at least a third direction. The second direction mav he perpendicular 
to the first direction an d the third direction mav be perpendicular to the second direction. 

The at least on e measuring device may be movable, with respect to a running direction 
of the material web, at least one of parallel to the running direction and perpendicular to the 
running direction. The at least on e measuring device may be movahle. with respect to a 
running direction of the material web , at least one of along the running direction, transverse 
to the running direction, and verticall y to the running direction. The at least one measuring 
device mav be movahle via a plur ality of linear movements. The plurality of linear 
movements mav comprise at least tw o linear movements. One of the at least two linear 
movements mav be perpendicular to another of the at least two linear movements. The at 
least two linear movements mav co mprise three linear movements. One of the three linear 
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movements mav be perpendicular to at least one of the other two of the three linear 
movements. 

The at least one measuring device may be rotatahle about at least one axis. The at 
least one axis mav comprise at least a fi rst axis and at least a second axis. The second axis 
mav be perpendicular to the first axis . The at least one axis mav comprise a first axis, a 
second axis, and a third axis. The sec ond axis may be perpendicular to the first axis. The 
third axis mav be perpendicular to the second axis. The at least one measuring device may 
be adapted to be oriented in any d esired manner in space by executing a plurality of rotary 
movements. The plurality of rotary movements mav comprise at least two rotary movements 
One of the at least two rotary movem ents mav have a first axis and another of the at least two 
rotary movements mav have a seco nd axis which is perpendicular to the first axis. The at 
least two rotary movements mav c omprise three rotary movements. One of the three rotary 
movements mav have a first axis, an other of the three rotary movements mav have a second 
axis, and still another of the three r otary movements may ha ve a third axi s, with the second 
axis being perpendicular to the first axis. One of the three rotary movements mav have a first 
axis, another of the three rotary mov ements may have a second axis, and still another of the 
three rotary movements mav have a third axis, with the second axis being perpendicular to 
the first axis and with t he third axis being perpendicular to the second axis. 

The at least one measuring device may be adapted to move along anv desired 
presettable curve in space and mav he a dapted to he oriented in any desired manner in space 
by executing a plurality of linear mov ements and rotary movements. The plurality of linear 
movements and rotary movements mav occur simultaneously. The plurality of linear 
movements and rotary movements mav o ccur one after another timewise. At least one linear 
movement of the at least one measurin g device mav be adapted to be changeable. At least 
one rotational movement of the at least one measuring device mav be adapted to be 
changeable. An orientation of the at least one measuring device mav be adapted to he 
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changeable. 

The apparatus may further comprise one of a heam and a stationary frame, wherein 
the at least one measuring device is movahle relative to the stationary frame or the beam 
The at least one measuring device mav he one of connect e d to and movablv attached to at 
least one pf a frame, a . b eam, and a machin e. The at least one measuring device may be 
moyably attached to a m achine, Th e appara tus mav comprise a mobile unit which can be 
Used at different locatio ns of a machine . T he at least one measuring de vice mav be movahly 
Connected to a IQint, The joint mav comprise at least one o f a ball j oint a nd a joint which 
enables a pivotal movement in at least on e plane. The at least one measuring device may 
comprise at least One excha ngeable m e asurin g head. The apparatus mav be adap ted to ntiliye 
a plurality of different measuring devices The at least one measuring device mav he adap ted 
to utilize a plurality of exchang ea bl e m e a suring heads The at least one measuring device 
may comprise a Plurality of measuring d e vices. The plurality of measuring devices may 
comprise interchangeable measuring heads Each of the plurality of measuring devices may 
be adapted to measure a different parameter. 

The apparatus may further comprise at least one of a common operation unit and a , 
Control unit associated with the at least o n e measuring device. The apparatus mav further 
comprise at least one of a drive uni t a supp ly unit, a data detection unit and an evaluation 
unit associated with the at least on e m e asurin g device. The anparams mav further comprise 
a frame, wherein the at. least one meas u ring device is coupled to a frame. The frame may 
extend transverse to a running direction of the material web. The frame mav he located 
beneath the material web. The frame ma v he located in a r egion of one of a drver cylinder 
and a dryer roll. The frame mav be located in a paper ma k ing machine the frame being 
supported on both sides of the paper making machine T h e at least one measuring device 
may be coupled to a beam. The beam mav b e one of vertically oriented and transversely 
oriented relative to a running direction of the m aterial web The beam mav be located in a 
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dryer section of a paper making machine. The at least one muri n g device mav he m^ hiy 
disposed in a cellar of a dryer section of a naner making machi n e. The ap paratu s mav further 
comprise a protective device for protecting the at least one measur i ng device The p rotective 
device may be adapted to protect against downwardly falling articles. The protective device 
may comprise at least one of a scraper and a sheet metal shie ld. The app ara tus mav further 
comprise at least one of a n electrical , a pne umatic, and a hydraulic drivp f or moving the at 
least one measuring device The at least one measuring d e vice mav he adapted to he 
manually movable. The at least one measuring device mav h e rotatahle ahont at least one 
axis and so a? tQ be able to detect at least one m e asured p aram eter at a p lurality of 
measurem ent locations 

The invention additionally provides for an ap parat us for determini ng characteristics 
Of a running material web in a paper making m achine. The apparatus includes at least one 
measuring device, The at least on e m e asu ring device is movable and has at least two deg rees 
of freedom of movement. At least one of the a t least two degrees of freedom of movement 
is a rotary movement. At least another of th e at least two degrees of freedom of movement 
is a linear movement. The at least one measuring device is adapted to detect, at a plurality 
Of measurement locations, data relating to a t least one measured parameter. The at least one 
measuring device detects data about a t least on e of a p aramete r relating to a char^ t™^ 
value of air in a region of the materi a l we b and a parameter which relates to the material web 
The invention also provides for a method for deter mining characteristics of a running 
material web using an appara tus for d e termini ng characteristics of a running material weh 
which includes at least one measuring device the at least on e measuring device heing 
movable and having at least two degrees of freed o m of movement, each of the at least ^ 
degrees of freedom of movement being at least one of a rotar y movement and a linear 
movement. The method inc ludes dete ct ing , at a p lurality of measurement locations and w in g 
the at least one measurin g device, d ata r e latin g to at least one measured parameter. The at 
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least one measuring device detects data ahout at least one of the following measured 
parameters: measured parameters which relate to a characteristic value of air in a region of 
the material web: measured paramete rs which relate to the material web: and other measured 
parameters. 

The at least one measuring device may be located in at least one of a machine for 
manufacturing the material web, a machine for refining the material web, a paper making 
machine, and a drver section. The measured parameters which relate to a characteristic value 
Of air mav comprise at least one of air temperature, air moisture, air flow, air flow direction 
and air flow speed. The measured parameters which relate to the material web mav comp rise 
at least one of a thickness of the m aterial web, a temperature of the material web, and a 
moisture content of the material w eb. The other measured parameters may comprise at least 
one of a temperature o f drv air used to drv the material web, a dew point of drv air used to 
dry the material web, a temperature prevailing at or in a region of a surface of a dryer 
cylinder of a paper making machin e, a permeability at a dryer sieve, a speed of air flow that 
is present at a surface of a drver sie ve, air humidity at an individual machine component, and 
air humidity at certain locations of the material web. 
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APPENDIX 3 

Changes to second full paragraph on page 6 of the specification: 

A particularly good movability of the measuring device results in this way. A ball joint 
allows the carrying out of pivotal or rotational movements about a plurality of axes in simple 
manner. A measuring device which can be used in particularly versatile manner can be 
provided simply by a combination of the pivotal or rotational movements enabled by [means] 
way of the joint with a single linear movement. 
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APPENDIX 4 

Changes to the paragraph bridging pages 7 and 8 of the specification: 

The [solution of the problem underlying the invention also takes place by the features 
of the independent claim 29 and in particular in] invention also p rovide that the measuring 
device is rotatable about an axis at a plurality of measurement locations for the detection of 
data relating to at least one measured parameter. 
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APPENDTX S 

Changes to the paragraphs beginning with the first full paragraph on page 9 and 
ending with the first full paragraph on page 10 of the specification: 

Further preferred embodiments of the invention are set forth in the [dependent] 
claims, in the description and in the [drawing] drawings . 

-- BRIEF DESCRIPTION OF THE PR A WTNOS .. 

[The invention is described in the following by way of example with reference to the 
drawing, There are shown:] 

The present inventio n is further described in the detailed description which follows, 
in reference to the noted plurality of drawin g s of embodiments of the present invention in 
which like reference numer als repres e nt simil ar parts throughout the several views of the 
drawing s, and wherein- 

Figs. 1 and 2 show perspective schematic illustrations in each case of a measuring 
apparatus in accordance with an embodiment of the invention having a plurality of degrees 
of freedom; 

Fig. 3 shows a schematic side view of a measuring apparatus in accordance with a 
further embodiment of the invention used at dryer cylinders of a drying section in a paper 
making machine; 

Fig. 4 shQHS a schematic view in the machine direction of a measuring apparatus in 
accordance with a further embodiment of the invention used at a dryer cylinder; and 

Fig. 5 shQjvs a schematic side view of a measuring apparatus in accordance with a 
further embodiment of the invention used in a dryer section of a paper making machine and 
protected by a protective device. 

- DETAILED DESCRIPTION OF THE TNVENTTOM . 
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In Fig. 1, a measuring device 10 of an apparatus of the invention which is attached to 
a frame 12 shown schematically in Fig. 1 is indicated by a parallelepiped. The frame 12 
includes a cross member 18 serving as a beam which extends over a paper making machine 
(not shown) and is supported at the base at both sides of the machine via support elements 
20. 
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APPENDIX 6 

Changes to the second full paragraph on page 15 of the specification: 

The measuring device 10 is located beneath a dryer cylinder 16 at which a scraper 44 
is arranged. A protective device formed by a sheet metal shield 46 is provided for the 
protection of the measuring devices 10 against paper or paper residues detached from the 
dryer cylinder 16 by [means] way of the scraper 44. The measuring device 10 is protected 
from above by the sheet metal shield 46 without impairing the measurements carried out by 
[means] way of a measuring region 10a confronting the suction roll 42. The sheet metal shield 
46 can be fixedly attached to the machine and extend along the whole movement region of 
the measuring device 10. It is also possible to mount the sheet metal shield 46 or another 
protective device to the movable measuring device 10. 
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